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A CONSTANT VOIUME RADIOCXE&U HOOD 

i 

By G. T. Saundoro, CR&D 

DESIGN PEIJLOsomY -'. _. . 

In 1921, design criteria wcrc being eotabliahcd for a now chcmiatry labora- 
tory to be built by the California Rcocarch EC Devclopmcnt Company, and studies 
were undertaken at that tine to dctcrminc the type of radiochcmjstry hood that 
was to be used. The first requirement eotablishcd was that the hood must be an 
integral part of a constant volume central exhaust oyotcm. Secondly, and op- 
posed to a conotant volume unit, it was deoired to obtain a constant face voloc- 
ity regardlcsa of door setting. Lastly, it had to bo inexpensive. 

An examination of commercially available radiochcmical hoods and thooe In 
current use at A.E.C. sites showed that none could meet our three dcmando. The 
problem was resolved by the designing of a hood that was formulated around 
several features: 

1. To meat constant volume and constant face velocity -- which we set at 
approximately 100 FE&l -- It wao determined to use the hood door itself 
a6 an air regulating valve by incorporating‘s by-paoo port directly 
above the hood comIartmcnt. 

2. The exhaust filters were to be inetalled immediately adjacent to the 
hood outlet and at floor level to facilitate ease of change. 

3. The hood must be readily portable and must paos through a otendard 
3'0" x 7'0" door. 

4. It must be eaoily disassemblei 80 that in the event of contamination 
only the affected part need be taken away. , 

5. It muot be icexpeneive. 
How these features were achieved are to be illustrated by a look at the 

unit as it'was deeigned and teeted. (Refer to Figures I & II (Slides 1, 2, & 3)) 
. . 

* 
GENERAL DFSCRPTION 

The overall dimensions of the hood are 9'2" high by 4’3” wide and 2llO-l/2" 
deep, without front air foil -- with foil it is 311-l/2" deep. It ie constructed 
throughout with mild carbon steel. The canopy and coverplatea are of sheet mete1 
and the oupporting members utilize Standard structural shapca. All surfaces that 
are oxpooed to either corrosion or contamination are finiohed with a baked ?heL 
nolic rcoin. The hood opening io equippod with a rcmovuble air foil to insure 
smoother air entry. 

The hood deck will supprt a flqor loadin, n of 500 pounds per square foot. 
Standard uti.llty conncctiono are provided, which includco a cup air&. 

The hood ocction and the by-pa3n'ooctiorl both have a face arc;~ of ILL square 
feet; the hood window lo likcwioc 11 square feet and ao it is moved up or down 
the total air intake area rcmins at 11 square feat. With an averago face ve- 
locity of 100 FM, tho volume remaino at rougl-Jy XL00 CK4. 

The air from both the hood and bypaoo ccmpartmcnto paoa through the filter 
unito at the baoe of tho hood. A fiber&an3 prufiltcr is provided for each of 
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two 2r x 2' x j-*(/On ChG jlG (eqwivi) filtora connccLod in parallel. The total 
air volume in tho unit can bo adjuotcd by mo.sns of a butterfly damper locctcd 
downntrcm from the filtcro. An indicating nltulometor oharo the prcoou.rc drop 
across the filtor bed, and as the f iltcr loading incroaoco the total air volume 
can bo adJust& to a m.xsi:num of 3” static prcsouro drop across tho filter bed. 

The concrete slab construction of tho building procludcd any scrvicc base- 
ment 80 that a furred-in spnc c is provided at the oido of the hood for the util- 

. itico and duct run front the floor to the ceiling. Since two or moro hoode are 
normally installod.sidc-by-side, the common usngo of the utility space is eco- 
nomically.achicved. All valveo and controls are mountod on the panclbctwccn 
the hoodo. 

The hood is quite simple to disassemble. The upper hood and by-pass r;ection 

rests by gravity on the supporting structure. By disconnecting the utility out- 
&to, the top sectio;l cran bc lifted off and taken from the room. The lower fil- 
ter box and ouiporting structure can bo removed by disconnecting a coupling to ._ 
both water drain and to the air ducts. 

The filters are changed by removing the cover plates and withdrawing the 
filters horizontally. 

HOOD DEVEIN'WCXT 

In order to ascertain the air currents, pressure drops, and general flow 
ChaYacteristics of the hood, a unit was mocked up to be run for smoke and ve- 
lometer te8tB It was essentially as &own in Figure I and was used to deter- 
mine optimum baffle, air foil and o;xning sizes. The unit was also uced to de- 
termine the effect that each component had on the other. 

In the original concept a simple'vertical adjusting baffle was used at the 
back of the hood chanbcr. This demonstrated a very rapid increase in face ve- 
locity for the lower (hood) section as the door was closed. H'owever, the total 
air volume remained fairly constant since the major pressure drop was concen- 
trated at the narrow exhaust outlet between the hood and filter plenum. 

To correct this increase in face velocity of the hood section, the verti- 
cally adjusting baffle was replaced by a hinged baffle,which could be moved to 
decrease the air volume ( --thus velocity--) in the lower hood section when the 
hood door was lowered. This mechanism works in this fashion: when the door is 
cloyed to 10" or less froiii the bottom, tho operator may move the baffle to a 
partially closed position by pulling a handle on the control panel. The baffle 
locks in this position untli.1 the door is raised at which time it returns to its 
original position. If there is no objection to the higher face velocity, the 
bafi'ie does not have to bc closed. Figure III (Slide 4) shows this linkage in 
8chc;;lcti.c fashion. Figure IV (Slide 5) shows the total volume and avoragc face 
volOcity of the hood in o,%ration, 

The use of the baffle showed that a more laminar floVr of air was achieved 
with it than without it, and there was a minimum of hood turbulence rcgardleos 
of door sctting. Tharc 'al,i,cnrcd to bc no back-up of air from OIE. co:npartrrlent to 
the other, although, as would be anticipated, there was an increase' in stapatcd 
air in the bottom (hood) com?artmcnt as the door was lowcrcd. Experiments with . 
various sizco of air foils showed that there wae little variation in cffcct due 
to size. BoVovor, tho larger ono performed bottcr. Tho final radius WOG the 
maxim73 curvature to fit the physical installation limitations imposed by both 
building and poroonnol access. Slotted fuiringo were found incffcctivo ct tho 
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ro~tivoly 10~ volocitloo involved. It lo WOIJ to rrtrl.3, houovor, thflt.. the flow 
>lqttor;lo with tho air foils woro CKJJ~ tlmoo bottor tlvrn without: the OVOdLl 
air pattern was lamfnar with, but turbulent without, tho folio. 

EOOD LXXITATIOXS AND, COST 

There aro limitations, of course, to this type of hood. The moot obvious 
one is tlu~t the numbor of hoods to a roozu Is limited unlcos special air supply 
devicca are used. This is duo to the constant volume aspects of tho hood. 

The installed price by a commeri'cal fabricator of flftoen units was approx- 
imately $1000 oath. No attempt wao made to dotcrnino the cost of a @LLler num- 
ber of units. 

Ae in all initic? designs, there are areas of Improvement and wo feol if 
additional units wore to be built wo would at least modify the following items: 

1. Add a clazq?i~ bar on filter holders to facilitate holding. . 
SimpliQ baffle linkago. 

32: u so countor weights on door instead of sash balances. 

. 
~oxcumoss ‘. 

The hood has proven quite satisfactory in operation and we feel that the 
desirable features were obtained at's miuir;;um of cost, 
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b. cloco-up of Hood Inotcllod 

.FIGUfUZ II 
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